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Prel iminary Report 
March 1 0 ,  1971  

PROJECT RULISON OFF-SITE ' SURVEILLANCE 
FOR THE 

E'LARING OPERATION OF OCTOBER 26 - November 3, 1970 

Sou thwes te rn  Radio logica l  Heal th Laboratqry 

~ u g i n g  . . . t h e  p e r i o d  of October  26' through November 3 ,  ,1970, n a t u r a l  gas  from -.._. -- . . 
t h e  P r o j e c t  R u l i s o n  tes t  w e l l  was f l a r e d  f o r  t h e  h igh- ra te  p roduc t ion  f l a r i n g  

t e s t .  . The' f l a r i n g  o p e r a t i o n  was s t a r t e d ,  a t  1430 M!5T on October 26 ,  1970. 

The gas  flow r a t e  w a s  i n c r e a s e d  over  a  six-hour per iod  t o  20 MMCFD. A t  t h i s  

h igh  flow r a t e ,  t h e  f l a m e  a t  the  top  o f  t h e  f l a r e  s t a c k  could n o t  b e  s u s t a i n e d  

due t o  t he  high.  g a s , , v e l o c i t y . .  Because of t h i s  flame-out problem, t h e  f l o w  r a t e  

was reduced t o  17  MMCFD a t  about-  2100 MST. 

During the  remainder  o f  t h e ,  f l a r i n g  pe r iod ,  t h e  flow r a t e  c o n t i n u a l l y  d e c r e a s e d  

t o  11 .4  MMCFD a t  t h e  t i m e  t h e  f l a r i n g  ope ra t ion  was s h u t  down.,at 1417 MST on  

November 3 ,  1970. . A t o t a l  volume of approximate'ly 109 m i l l i o n  s t a n d a r d  cub iq  

f e e t  of gas w a s  f l a r e d .  The P u b l i c  Health' Se rv i ce  (PHs), Southwestern Radio- 

' l o g i c a l  ~ e a l t h  L a b o r a t o r y  (SWRHL) , continued i t s  of f - s i t e  enGironmenta1 s u r -  

v e i l l a n c e  program i n  t h e  a r e a  dur ing  t h e  f l a r i n g  per iod  i n  accordance  w i t h  

an ~ C / P H S  Memorandum of  Understanding. Su rve i l l ance  a c t i v i t i e s  and r e s u l t s  
. . 

r e l a t i n g  t o  t h i s  s p e c i f i c  f l a r i n g  ope ra t ion  a r e  r epo r t ed  he re in .  

Continuous o f f - s i t e  r a d i o l o g i c a l  s u r v e i l l a n c e  was conducted by t h e  SWRHL 

throughout  t h e  f l a r i n g  pe r iod  through t h e  ope ra t ion  of f i xed  a tmosphe r i c  

mo i s tu re  sampl ing  s t a t i o n s  a t  populated l o c a t i o n s  near  t h e  p r o j e c t  s i te  and 

t h e  c o l l e c t i o n  o f  a  d a i l y  wa te r  sample from Batt lement  Creek. I n  a d d i t i o n ,  

an  i n t e n s i v e  program of  s p e c i a l  a e r i a l  and ground sampling was conducted  

on October  27-28, 1970,  t o  monitor r a d i o l o g i c a l  parameters  f o r  b o t h  "d ra inage"  

and "up-slope" wind c o n d i t i o n s .  Natura l  gas samples from t h e  P r o j e c t  R u l i s o n  

t e s t  w e l l  were c o l l e c t e d  on t h e  f i r s t  fou r  f u l l  days of f l a r i n g .  A f t e r  t h e  

f l a r i n g  o p e r a t i o n  w a s  completed, samples of mi lk ,  wa te r ,  v e g e t a t i o n ,  s o i l ,  

and u r i n e  were c o l l e c t e d  from t h e  . P r o j e c t  Rulison a r e a ,  and t h e  thermolu-  

minescent  d o s i m e t e r s  a t  of f - s i t e  dosimetry s t a t i o n s  were exchanged. 

*On December 2 ,  1970 ,. t h e  Southwestern Radio logica l  ~ e a l t h  Labora tory  was 
t r a n s f e r r e d  f rom t h e .  P u b l i c  Heal th Serv ice  tio the  newly formed Envi ronmenta l  
P r o t e c t i o n  Agency. 



Octobe r  27, 1970,  S p e c i a l  Survey 

On the f i r s t  morning o f  t h e  i n t e n s i v e  monitor ing p e r i o d ,  no "d ra inage  wind" 

samples  were c o l l e c t e d  because t h e  very  l i g h t  d ra inage  winds b r o k e  up i n t o  

up-slope winds  b e f o r e  a sample could be  c o l l e c t e d .  During t h e  morning, a 

c l o u d  cover  o n  t o p  of  Bat t lement  Mesa made a e r i a l  t r a c k i n g  and sampling 

imposs ib l e .  By noon, t h e  cloud cover  had d i spe r sed  enough f o r  a i r c r a f t  

o p e r a t i o n s .  A t  noon, t h e  upper l e v e l  winds were blowing from t h e  n o r t h ,  . .  
b u t i d u r i n g  t h e  a f t e r n o o n . t h e y  turned  counter-clockwise u n t i l  t h e y  were from 

-. 
t h e  w e s t  sou-thwest  a t  about  1400 MST. The a i r  crew c o l l e c t e d  two "grab" 

samples  ii. t h e  plume,  b u t  due t o  very low a b s o l u t e  humid i ty ,  t h e r e  w a s  

i n s u f f i c i e n t  m o i s t u r e  i n  t h e  samples f o r  t r i t i u m  ana lys i s . '  The r e s u l t s  of 

krypton-85 a n a l y s i s  f o r  t h e s e  samples a r e  l i s t e d  below. The background 
3 l e v e l  f o r  krypton-85 i n  t h e  a r e a  is  1 2  +2 pCi/m . Both a e r i a l  samples - 

c o l l e c t e d  c o n t a i n e d  l e v e l s  of kryp ton-85 above background l e v e l s  , b u t  t h e s e  

l e v e l s  were very l o w  compared t o  t h e  gene ra l  po*ula t ion  RPG, which is  
3 

100 ,000  p ~ i / m  o f  a i r .  

Co l l ec t  ad 8 5 ~ r  
L o c a t i o n  Date Time (pci/m3) 

40°, 1 . 0  mi. 10/27/70 - 1432 150 

80°, 7.5 mi. 10/27/70 - 1554 ' 3 1 

~ f t e r  t h e  wind d i r e c t i o n  s t a b i l i z e d ,  t h r e e  ground mon,i tors  c o l l e c t e d  four  

m o l e c u l a r  s i e v e  samples  and a compressed a i r  sample i n  t h e  downwind d i r e c t i o n  

based  on a i r c r a f t  plume t r a c k i n g  informat ion .  The background l e v e l s  f o r  

t r i t i u m  i n  a i r  i n  t h e  Rul i son  a r e a  have ranged from ~ 4 0 0  t o  2 ,600  p C i / l  of 

w a t e r ,  w i t h  a n  a v e r a g e  of 960 p C i / l .  This  corresponds t o  a r a n g e  of 0.4 

t o  13 p ~ i / m 3  of a i r ,  w i t h  a n  average of 4.2 p ~ i / m 3 .  The g e n e r a l  popula t ion  

RPG f o r  t r i t i u m  is 67,000 p ~ i / m 3 .  The r e s u l t s  of t h e  a n a l y s e s  of t h e  mole- 

c u l a r  s i e v e  samples  a r e  l i s t e d  below. The samples from S p e c i a l  S t a t i o n s  D-31 

and D-33 c o n t a i n e d  l e v e l s  of t r i t i u m  above background. 



Location Sampling Per iod  3~ 3~ ' 
( ~ z i m u t h ,  Dis t . )  . D a t e  Time On Time O f f  ( p ~ i / l  H,O) (pci/m3 a i r )  

Spec. S t a .  D-27 10/27/70 1520 1650 980 1 .8  
(670, 18  m i . )  

Spec. Sta.  D-29 16/27/70 1540 1710 930 1.8 
(760, 16 mi.). 

Spec. Sta. D-31 10/27/70 1530 1700 7,300 2 0 
(870,' 17 mi. ) 

Spec., ~ t a .  D-33 10/27/70 1547 17 17  8,900 26 
( 9 7 0 .  16 mi. ) 

The r e s u l t s  of  t h e  a n a l y s i s .  of t h e  compressed a i r  sample a r e  l i s t e d  below. 

The l e v e l s  of  bo th  the  t r i t i u m  and krypton-85 were above background. . 

H 3~ 8 5 ~ r  
Location Sampling Per iod ( p C i / l  ( p ~ i / m 3  (pCi/m 3 
(Azimuth, D i s t . )  Date Time On Time Off H,O) a i r )  a i r )  

Spec. Sta.  D-29 10/27/70 1720 1750 5,600 15 14 

October 28, 1970, S p e c i a l  Survey 

On the  morning of October 28, two molecular  s i e v e  samples and one compressed 

a i r  sample w e r e  c o l l e c t e d  on t h e  ground i n  t h e  "drainage" wind. The a n a l y t i c a l  

r e s u l t s  of t h e  molecular  s i e v e  samples are l i s t e d  below. Both samples contained 

l e v e l s  of tritium above background. 

Location Sampling P e r i o d  H 
3 

(Azimuth, D i s  t . ) Date 
H3 Time On Time Off ( p C i / l  H20) (pCi/m a i r )  

John C. Clem Ranch 10/28/70 0600 080,O 5,100 9.4 
(3250, 3 m i . )  

Old Control Po in t  
Pad 10/28/70 0615 0815 19,000 2 9 
(3250, 2 m i .  ) 

The r e s u l t s  of  t h e  a n a l y s e s  o f  t h e  compressed a i r  sample a r e  l i s t e d  below. 

Due t o  low a b s o l u t e  humidity,  t h e r e  was i n s u f f i c i e n t  moisture c o l l e c t e d  

with t h i s  sample f o r  t r i t i u m  a n a l y s i s .  The l e v e l  o f  krypton-85 was above 

background. 



Locat ion . . Sampling Per iod  85Kr . 

,(Azimuth, D i s t . )  ,Date Time On Time Off ( p ~ i ~ m 3  a i r )  

Old Control  Po in t  
Pad . 10/28/70 0645 0710 47 
(32S0, 2  m i . )  

La te r  t h a t  morning, t h e  a i r  crew f lew a sampling miss ion  i n  t h e  plume and 

c o l l e c t e d  a  cryogenic sample. The r e s u l t s . o f  t h e  a n a l y s i s  of t h i s  sample 

a r e  l i s t e d  below. The l e v e l  of t r i t i u m  i n  t h e  sample was above background 

l e v e l s .  

Location 
Sampling Pe r iod  3~ 

Date Time On Time Off ( p C i / l  H,O) 
. L 

135O, 3.5 m i .  10/28/70 .. . 1003 i042 28,000 7 5 < 5 

Natura l  Gas Sampling 

Natural  gas samples were c o l l e c t e d  from t h e  t e s t  .well once a  day f o r  t h e  

f i r s t  f o u r -  f u l l  days of f l a r i n g .  These samples were c o l l e c t e d  from t h e  low 

p res su re  s i d e  of t h e  s e p a r a t o r ,  s o  some .of t h e  water  had been removed from 
I 

t h e  gas.  Therefore,  t h e  tritium concen t r a t ions  i n  t h e s e  samples were lower 

than. t hose  reported.  by o the r  p r o j e c t  p a r t i c i p a n t s  c o l l e c t i n g  gas samples. 

The l e v e l s  o f . t r i t i u m  and krypton-85 i n  t h e  SWRHL n a t u r a l  gas samples a r e  

l i s t e d  below. 

Col lec ted  3~ 8 5 ~ r  
Date Time ( p C i / l  gas)  ( p C i l l  gas)  

Since t h e  gas  samples were . s a t u r a t e d  wi th  water, a i d  ' t he  g a s  temperature w a s  

high a s  t h e  gas came from t h e  s e p a r a t o r ,  some 'of t he  water  condensed i n  t h e  

sampling b o t t l e  when t h e  gas  cooled.  For t h e  gas sample c o l l e c t e d  on 

0ctobkr  29, t h i s  "freel"water  was d r iven  from t h e  sampling b o t t l e  and analyzed 
4 

It conta ined  a  t i i t i u m  concen t r a i ion  of 2.7 x 10 p C i / m l  of H 2 0  The wa te r  

formed by t h e  combustion of t h e  gas from t h i s  sample contained a  t r i t i u m  
5 

concen t r a t ion  of 2.2 x 10 pCi/ml of H 2 0  The w a t e r ,  c o l l e c t e d '  from t h e ,  
5 

s e p a r a t o r  contained a  t r i t i u m  concen t r a t ion  of 4.8 x 10 pCi/ml of H20. 



Atmospheric Moisture'  . .  Sampling 

The seven permanent a tmospheric  mo i s tu re  sampl ing  s t a t i o n s  were s t a r t e d  

be fo re  f l a r i n g  began' and continued t o  c o l l e c t  48-hour atmospheric  mo i s tu re  

samples u n t i l  f l a r i n g  w a s  completed. The r e s u l t s  of . t h e  . a n a l y s e s . o f  t h e s e  

samples a r e  l i s t e d  below. The sample c o l l e c t e d  at '  Clem's Ranch from 

October..27 t o  October 29 contained a t r i t i u m  concen t r a t ion  s l i g h t l y  above 
; j 

backgrquhd. This  l e v e l  w a s  s.till v e r y  s m a l l  compared t o  t h e  o f f - s i t e  RPG 
. . 

f o r  t t i t ' ium. . . The l o c a t i o n s  of t h e  sampl ing  s t a t i o n s  are shown i n  ~ i ~ u r e  1. . . 

Sampling P e r i o d  
Locat ion Date-Time Date-Time 3~ 
(Azimuth, D i s t . )  On Off (pCi / l  H20) 

Russ Latham Ranch 
(243O., 17 'mi.). 

Grand Val ley ,  Colo. 
(3,00°, 7 mi. ). 

Dan Duplice Ranch 
(305O, 5 mi.) 

John C. Clem Ranch 
I (325O, 3 mi.) 

R i f l e ,  Colo. 
(43O, 16  mi.) 

Don J a c k e t t '  Ranch 
(86O, 17  mi.) 

Ber t  G r i f f i t h  Ranch 
(1500, 11 m i . )  

Russ Latham Ranch 
(2430, 17  mi.) 

Grand Val ley ,  Colo. 
(300°, 7 m i . )  

Dan Duplice Ranch 
(305O, 5 mi.) 

John C. Clem Ranch 
(325O, 3 m i . )  

R i f l e ,  Colo. 10127-1140 10/29-0950 1,400 2.6 
(43O, 16  mi.) 

Don J a c k e t t  Ranch 10127-1020 10129-0840 1,700 2.6 
(86O, 17 mi.) 

Bert G r i f f i t h  Ranch 10127-0830 10129-0730 1,200 2.4 
(1500, 11 mi.) 



Sampling Period 
Location . Da te-Time Da te-Time 3~ 3~ 
-(Azimuth; Dis t . )  On. Off (pCil1 H,O) (pci/m3 a i r )  

' 520 Russ Latham Ranch 10/.29-1330 10131-1405 1.7 
(243O, 17 m i . )  

Grand Valley,  Colo. 10129-1245 10131-1240 ' 1,600 2.1 
(300°, 7 mi.) 

Dan Duplice Ranch 10129-1140 10131-1050 640 1.7 
(3050, ,5 mi.) 

, . 
 oh^ C: ~ l e m  Ranch 10129-1100 10131-1130 1 , 2 0 0 .  . 1 .8  
(3250,:..-.i mi. ), 

. . 
R i f l e ,  Col'o, ,10129-1005 10131-0935 840 2.2 
( 43O, 16 mi'. ) 

Don J a c k e t t  Ranch 10129-0855 10131-0835 1,100 2 .1  
(86O, 17  mi.) 

Bert Grif f i t h  Ranch 
(150°, 11 mi.) 

Russ Latham Ranch 
(243O, 17 mi.) 

Grand Valley,  Colo. 
(300° ,' 7 mi..) 

Dan Duplice Ranch 
(305O, 5 m i . )  

John C .  Clem. Ranch 
(3250, 3 mi.) 

R i f l e ,  Golo. 
(43O, 16 mi.) 

Don J a c k e t t  Ranch 
(86O, 1-7 mi.) 

Bert Grif  f i  t h  Ranch 
(150°, 11 m i .  ) 

Russ Latham Ranch 
(243O, 17 ini.) 

Grand Valley,  Colo. 
(300°, 7 mi.) 

Dan Duplice Ranch 
(305O, 5 m i . )  

11/2-1120 11/4-1215 John C. Clem Ranch 2,000 3.2 
, (325O, 3 m i . )  

R i f l e ,  Colo. 11/2-0940 11/4-0920 460 0.8 
(43O, 16 mi.) 

Don J a c k e t t  Ranch 11/2-0830 11/4-0810 1,100 1 .5  
(86O, 17 m i . )  

Ber t  G r i f f i t h '  Ranch 11'12-0725 11/4-0705 890 1 . 3  
(1500, 11 mi.) 



p r e c i p i t a t i o n  Sampling 

S i x ' p r e c i p i t a t i o n  samples were c o l l e c t e d  dur ing  t h e  high-rate  f l a r i n g  period' .  

The t r i t i u m  l e v e l s  i n  samples c o l l e c t e d  p r i o r  t o  f l a r i n g  ranged from <400 t o  

2,100 p C i / l  o f  wa te r . .  The r e s u l t s  of t h e  ana lyses  of the . samples  a r e  l i s t e d  , . . 

below. * b he l e v e l s  of t r i t i u m  a r e  wi th in  t h e  range of background l e v e l s .  

: * .  , 
7 % :  ; . . . .  

- 3~ ~ o c a t i 0 r i  
( ~ z i m u t $ ,  D i s  t . ) Date Collected Type (pCi / l  H20) 

.. . 

. . . , .  

~ i f l e ,  Colo. 10126 Snow <400 
(43O, 16 d.) 

Grand Valley,  Colo. 10127 Rain <400 
(300°, 7 mi.) 

Russ Latham Ranch. 10128 Snow <400 . 
(243O, 17  mi.) 

John C. Clem Ranch 10128 Snow 630 ' 

(325O, 3 mi.) 

Dan Duplice Ranch 10128 Snow <400 
(305O, 5 m i . )  

Bert Grif  f i t h  Ranch '1111 Snow 
. . 

960 
(150°, 11 m i . )  

Water Sampling 

Daily water  samples were c o l l e c t e d  from Battlement Creek pri6r t o  and dur ing  

the  h igh-ra te  f l a r i n g  opera t ion .  l he background l e v e l s  of t r i t i u m  i n  s u r f  ace 

water  ranged from <400 t o  1,600 p C i / l  wi th  an average of 920 p C i / l .  The 

r e s u l t s  of t h e  ana lyses  of t h e  d a i l y  Battlement Creek water  samples a r e  l i s t e d  

below. These r e s u l t s  show t h a t  t h e  t r i t i u m  l e v e l s  i n  Battlement Creek were a t  - 
background l e v e l s .  

Col lec ted  3~ 
Date Time (pCi/ l )  



Col lec ted  
Date Time ( p C i / l ) .  . . 

10122 0745 880 . 

10123 0745 . 540 

The l e v e l s  of t r i t i u m  i n  t h e  twenty water  samples c o l l e c t e d  w i t h i n  s i x t e e n  

miles  of t h e  f l a r e  s t a c k ,  o t h e r  than  those  c o l l e c t e d  from ~ a t t l e m e n t  Creek, 

ranged from <400 t o  1 ,400  p~ i / l '  wi th  an average of 830 p~i / l .  ' The background 

s,amples c o l l e c t e d  p r i o r  t o  f l a r i n g  ope ra t ions  had t r i t i u m  concent ra t ions  

ranging from <400 t o  1,600 pCi / l  wi th  an. average of' 930 p C i l l .  There was no 
. . . . 

i nc rease  i n  concen t r a t ions  of t r i t i u m  i n  wa te r  s u p p l i e s  due t p  h igh- ra te  

f l a r i n g .  

Milk Sampling 

The l e v e l s  of t r i t i u m  i n  t h e  e i g h t  milk samples c o l l e c t e d  w i t h i n  e igh teen  

miles  of t h e  f l a r e  s t a c k  fol lowing h igh- ra te  f l a r i n g  ranged from 550 t o  

1,300 p ~ i / l  w i t h  an  average of 930 pCi / l .  The background samples c o l l e c t e d  

p r i o r  t o  f l a r i n g  ope ra t ions  had t r i t i u m  concen t r a t ions  ranging  from <400 t o  

2,100 p C i / l  w i th  an average of 1,000 pCi / l .  There was no i n c r e a s e  i n  t r i t i u m  

l e v e l s  i n  milk due t o  h igh- ra te  f l a r i n g .  



Vegetat ion Sampling 

The l e + e l s  of t r i t i u m  i n  t h e  mois ture  taken from fou r t een  n a t u r a l  vege ta t ion  

samples c o l l e c t e d  w i t h i n  n ine t een  miles of t h e  f l a r e  s t a c k  fol lowing h igh- ra te  

f l a r i n g  ranged from 570 t o  2,900 p C i / l  of w a t e r ,  w i th  an average of 1;300 

pCi / l  of water .  This corresponds t o  a range of  280 t o  1,600 pCiIkg of .vegeta- 

t i o n  (wet weight)  w i th  an average of 640 pCi/kg. The background t r i t i u m  

concent ra t ions  f o r  vege ta t ion  samples c o l l e c t e d  p r i o r  t o  f l a r i n g  ope ra t ions  

ranged.!,rom <400 t o  5,800 p.Ci/l of water  w i th  an average of 1 ,100 p C i / l  of 
... . , 

water .  The '5,800 p C i / l  of water  is J e r y  h igh  compared t o  t h e  second -h ighes t  

.background va lue  of 1 ,700  p C i / l , o f  water .  I f  i t  i s  assumed t h a t  1 ,700 pCi / l  

is  a c t u a l l y  t h e  upper limit f o r  background t r i t i u m  i n  v e g e t a t i o n ,  then  t h e  

vege ta t ion  from one-quarter and one-half mi l e  northwest  of t h e  test w e l l  

contained e l e v a t e d  concent ra t ions  of t r i t i u m .  The . r e s u l t s  of t h e  ana lyses  of 

t hese  samples a r e  l i s t e d  below. 

Col lec ted  3~ H 
Locat ion Date Time ( p C i / l  H209 (pCi/kg) a 

114 m i .  NW of Tes t  Well ' . 1014 1400 2,900 . 1,600 

112 m i .  NW of Tes t  Well 1014 . 1430 2,000 9 30 

' 114 m i .  NW of Tes t  Well 1015 1600 ,2,500 1 ,000  
I 

s o i l  Sampling 

The l e v e l s  of t r i t i u m  i n  t h e  mois ture  from fou r t een  s o i l  samples c o l l e c t e d  ' 

w i t h i n  n ine t een  mi l e s  of t he  f l a r e  s t a c k  a f t e r  h igh- ra te  f l a r i n g  ranged from 

560 t o  1,600 p C i / l  of water  w i th  an average of  850 pCi / l  of water .  This 

corresponds t o  a  range of 25-480 pCi/kg of w e t  s o i l  w i th  an  average of 150 

pCi/kg. The background t r i t i u m  concen t r a t ions  i n  t he  moisture from s o i l  

samples c o l l e c t e d  be fo re  t he  f l a r i n g  o p e r a t i o n s  began ranged from <400 t o  

1,300 p C i / l  of wa te r  w i t h  an.  average' of 940 p C i / l  of '  water-. The l e v e l  of  

t r i t i u m  i n  t h e  s o i l  mois ture  samples was g r e a t e r t h a n  background l e v e l s  only . 

a t  one q u a r t e r  of  a  mi le  northwest of the  test w e l l .  The r e s u l t s  of t h e  

ana lyses  of t h e  samples from t h a t  l o c a t i o n  a r e  l i s t e d  below. 

a  Wet Weight 



Col lec ted  3~ 
. ' ~ o c a t i o n  Date Time (pCi / l  H20) CpCi /kg) a 

3~ 

'114 m i .  NW of ~ k s t  Well 1114 1400 . 1,500 460 

114 m i .  NW of  Tes t  Well 1115 1545 .1,600 480 I 
I 

I 
Urine Sampling 

The ; leve ls  of  t r i t i u m  i n  t h e  u r i n e  samples donated by 20 r e s i d e n t s  l i v i n g  
-, , . . 

w i t h i n - n i n e t e e n  mi l e s  of t h e  P r o j e c t  Rulison s i t e  ranged from 610 t o  5,500 

pCi / l  wi th  an  average of 1,300 pCi / l .  Samples c o l l e c t e d  p r i o r  t o  f l a r i n g  

opera t ions  conta ined  background t r i t i u m  concen t r a t ions  ranging from ~ 4 0 0  

t o  9,500 pCi1l  w i t h  an  average of 2,300 pCi / l .  A l l  t h e  samples c o l l e c t e d  

a f t e r  h igh- ra te  f l a r i n g  were w i t h i n  background l e v e l s  of t r i t i u m .  

Animal Sampling 

Severa l  animal t i s s u e  and blood samples were c o l l e c t e d  dur ing  and fo l lowing  

t h e  h igh- ra te  f l a r i n g  opera t ion .  The animal samples cons i s t ed  of kidney and 

I muscle samples from va r ious  types of an imals ,  both domestic and wild.  The I 
background t r i t i u m ,  - l e v e l s  . . f o r  animal samples c o l l e c t e d  p r i o r  t o  f l a r i n g  

opera t ions  ranged from 620 t o  1.,200 pCi / l  of water  wi th  an average of 920 

pCi / l  of water .  This  corresponds t o  a  range of 450-840 pCi/kg of t i s s u e  

wi th  an average of .  660 pCi/kg. .The . r e s u l t s  of t h e  ana lyses  of t h e  animal 

samples . c o l l e c t e d -  f o r  h igh- ra te  f l a r i n g  a r e  l i s t e d  below. The l e v e l s  of 

t r i t i u m  a r e  a l l  w i t h i n  background l e v e l s .  
- 

Date 3~ H 
Locat ion TY pe Col lec ted  (pCi1l H20) (pc i lkg )  a 

1 m i .  N. of R i f l e  Bovine 10127 6 40 460 I 

Batt lement  Mesa Deer 1114 580 390 

Battlement Mesa Deer 1114 660 460 

Battlement Mesa Deer' 1114 880 640 

Vega Reservoi r  Elk 11 / 2 780 630 

Battlement Mesa' Elk 1116 910 670 

Battlement Mesa . Elk 1117 950 690 



The r e s u l t s  of t h e  a n a l y s e s  of  t h e  blood samples a r e  l i s t e d  below. No 

background samples o f  b lood  were c o l l e c t e d ,  b u t  i t  can be assumed t h a t  

t r i t i u m  would be  about  t h e  same concen t r a t ion  i n  a l l  t i s s u e s .  Using t h i s  

- assumption, t h e  tritium levels i n  t h e  blood samples a r e  a t  background . 
l e v e l s .  - 

- .  . . 
t -  
I .  

Date 3~ 
~ocat-$on Type Col lec ted  (pCi / l )  

Dan ~ u ~ 1 i c . e  Ranch Sheep 1116 750 

Don . ~ u r t a i d  Ranch Cow , 1116 1,200 

Dosimetry 

During h igh- ra te  f l a r i n g ,  thermolbminescent , dosimeters  (TLD's) were l o c a t e d  

a t  seventeen  , s t a t i o n s  w i t h i n  f o r t y  mi l e s  of t h e  t e s t  wel l .  The exposure 

rates measured by t h e s e  TLD's ranged from 0.38 t o  0.59 &/.day w i t h  an average  

of 0.47 &/day. TLD's w e r e  placed around t h e  t e s t  w e l l  be fo re  f l a r i n g  . t o  

measure t h e  background r a d i a t i o n  which ranged from 0.10 t o  0.68 mR/day w i t h  

an average of 0.38 mR/day. The exposure r a t e  measured by t h e  TLD's during'  

h igh- ra te  f l a r i n g  w a s  w i t h i n  t h e ,  range of background. . . 






